Optimisation of a human neutrophil elastase assay and investigation of the effect of sesquiterpene lactones.
Neutrophil granulocytes are effector cells in innate and humoral immunity. They are involved in inflammatory processes by releasing pro-inflammatory enzymes, such as the human neutrophil elastase (HNE). We here report an optimisation of an HNE release assay using microplates. Special attention has been directed to overcome the often observed activation of neutrophils during isolation from fresh blood. This so-called basal stimulation can take place without addition of external stimulants and can cause severe problems during the assay. We demonstrated that bovine serum albumin (BSA), lipopolysaccharide (LPS), use of different blood donors, heparin and ethylenediaminetetraacetic acid (EDTA) do not cause basal stimulation, but may be due to mechanical stress and the immune system of the blood donor. Here, the number of eosinophils may play a role in the induction of activation. Basal stimulation was overcome when a hypertonic solution, such as sucrose- with N-(2-hydroxyethyl)-piperazine-N'-2-ethanesulfonic acid (HEPES) buffer, was used during centrifugation and the isolated granulocytes were left in phosphate buffered saline (PBS) for 30 min before stimulation. Sesquiterpene lactones (SLs), known for their anti-inflammatory activity were used for evaluation of the assay and were observed to inhibit HNE release at micromolar concentrations. Whereas N-formyl-methionyl-leucylphenylalanine (fMLP), platelet-activating factor (PAF) and basal stimulation resulted in similar IC50 values, phorbol-12-myristate-13-acetate (PMA) as a stimulant needed higher concentrations of SLs. The molecular inhibitory mechanism of SLs is discussed.